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Abstract
Background: The evidence gained from effective self-management interventions is often criticised for the ambiguity 
of its active components, and consequently the obstruction of their implementation into daily practice.
Our aim is to report how an intervention development model aids the careful selection of active components in an
intervention for people with dysglycaemia.
Methods: The first three phases of the UK Medical Research Council's model for developing complex interventions in 
primary care were used to develop a self-management intervention targeting people with screen-detected 
dysglycaemia. In the preclinical phase, the expected needs of the target group were assessed by review of empirical 
literature and theories. In phase I, a preliminary intervention was modelled and in phase II, the preliminary intervention 
was pilot tested.
Results: In the preclinical phase the achievement of health-related action competence was defined as the overall 
intervention goal and four learning objectives were identified: motivation, informed decision-making, action 
experience and social involvement. In Phase I, the educational activities were defined and the pedagogical tools tested. 
In phase II, the intervention was tested in two different primary healthcare settings and adjusted accordingly. The 18-
hour intervention "Ready to Act" ran for 3 months and consisted of two motivational one-to-one sessions conducted 
by nurses and eight group meetings conducted by multidisciplinary teams.
Conclusions: An intervention aimed at health-related action competence was successfully developed for people with 
screen-detected dysglycaemia. The systematic and transparent developmental process is expected to facilitate future 
clinical research. The MRC model provides the necessary steps to inform intervention development but should be 
prioritised according to existing evidence in order to save time.
Introduction
Diabetes-related morbidity and mortality constitute a
growing public health burden due to the increasing
worldwide prevalence of type 2 diabetes (T2D) [1,2]. It is
estimated that approximately 285 million people world-
wide, or 6.6%, in the age group 20-79, will have diabetes
in 2010. This number is expected to increase by more
than 50% in the next 20 years if effective preventive pro-
grammes are not put in place [3] The population- and
individual-based prevention or delay of T2D and diabe-
tes-associated complications through multi-factorial
intervention is possible in those at high risk like people
with impaired fasting glycaemic (IFG) and impaired glu-
cose tolerance (IGT) and in those with established diabe-
tes [2,4,5], but the effectiveness of preventive treatment
depends on people's self-management and participation
in collaborative care. In the early, most often asymptom-
atic, phases of disturbed blood sugar regulation (dysgly-
caemia), people's intentional or unintentional health
actions impact on quality of life and prognosis [6,7]. Dys-
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Page 2 of 11glycaemia includes IFG, IGT and type 2 diabetes. These
conditions increase the risk of cardiovascular disease. In
the early phases of asymptomatic type 2 diabetes the self-
management intervention target is similar for both
groups, namely cardiovascular risk reduction by changes
in health behaviour.
Despite a large body of literature on self-management
and education in individuals with clinically diagnosed
diabetes, the evidence for efficacy of self-management
support in those with screen-detected dysglycaemia is
lacking. Furthermore, the available evidence is inconsis-
tent and the validation of operative components is often
lacking [8-11].
The challenge of conceptualising "active components"
in complex interventions is ongoing. They often seem to
be hidden in a "black box". Consequently, planning mod-
els such as PRECEDE-PROCEED, the Intervention map-
ping model and similar models are gaining acceptance in
the field. They help to elucidate the active components in
complex interventions with the purpose of increasing the
external validity of the study [12,13].
We aim to report how an intervention development
model supports the validation of intervention compo-
nents in a self-management intervention targeted at peo-
ple with screen-detected dysglycaemia recruited in the
ADDITION-Denmark study [Anglo-Danish-Dutch Study
of Intensive Treatment in People with Screen-Detected
Diabetes in Primary Care] [14,15].
Methods
The United Kingdom Medical Research Council (MRC)
5-phase framework (Figure 1) for the development of
complex interventions in primary care with a clinical trial
purpose [13,16] was the most appropriate choice for
developing an intervention in dysglycaemic individuals.
This article reports the application and interpretation of
the first three phases of the MRC framework: the preclin-
ical, phase I and phase II. The methods and our interpre-
tation of each phase are described in Table 1.
Ethics
All participants from the phase II pilot test gave informed
consent. The Danish Data Surveillance Authority permit-
ted the collection and storing of data for the pilot test and
the planned clinical trial (journal no.: 2000-41-0042). The
ADDITION study, from which the participants were
recruited, is registered as a clinical trial (registration no.:
NCT00237549).
Results
The results of the intervention development process are
reported separately for each of the three phases of the
MRC framework.
Exploring evidence and theory (The preclinical phase)
The preclinical phase consisted of two steps: 1) identify-
ing the experiences and needs of people receiving the
T2D/dysglycaemia diagnosis from empirical studies and
2) identifying theoretical constructs/perspectives that
could support the development of a theoretically ade-
quate intervention.
Educational needs among people with dysglycaemia
The literature review (Table 1) revealed four key themes
that characterised the target group: 1) Variations in moti-
vation for acting on the new diagnosis, 2) Lack of knowl-
edge about health actions 3) Lack of skills to change
behaviour and 4) Need for collaboration with profession-
als and social support. These themes are elaborated
below.
People's feelings about the screen-detected diagnosis of
type 2 diabetes or prediabetes ranged from gratefulness
to anxiety and shock [17,18]. The motivation for acting
after the diagnosis of dysglycaemia seemed to vary simi-
larly. Data from the Hoorn study of people screened for
type 2 diabetes, the condition was most commonly con-
sidered to be mild, and no concerns were expressed [19].
Consequently, motivation for e.g. a change of diet was not
obvious for most people. One person viewed the condi-
tion as a pancreas defect only to be controlled by medica-
tion. This lack of motivation for self-management seems
to be closely connected to lack of knowledge. This phe-
nomena was also found in Evan's study of people with
prediabetes [20]. The prediabetic condition was not con-
sidered to be very serious, and the risk information had to
be conveyed strongly to strengthen motivation. In the
Hoorn screening study [21], people detected with T2D by
screening but without symptoms, felt no impact on their
perceived health and less diabetes-related distress com-
pared to people diagnosed because of diabetes symp-
toms. The screen-detected population disclosed a limited
understanding of blood glucose levels and only 1 in 20 felt
alarmed by the diagnosis [19].
Lack of knowledge about possible symptoms and the
risk connected to the diagnosis seemed to be prominent
concerns for newly diagnosed people [20,22]. In people
with prediabetes, Evans [20] found a considerable varia-
tion in the depth and breadth of the need for information,
and stressed the need for providing individualised and
context specific information.
Lack of skills on how to manage dysglycaemia and in
particular how to change behaviour was also a frequent
concern. Information on how to actually make lifestyle
changes and a special diet was requested, more so than
information on the diagnosis and its' possible complica-
tions [17,19].
Finally, both people with prediabetes and diabetes
stressed the need for collaboration with health profes-
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information and actions influenced peoples' motivation
to a great extent. The perception of disease severity dif-
fered between patients and professionals [23,24]. Horn-
sten [18] illustrated how the diagnosis for the GP was a
solution to a medical puzzle, but to the diagnosed person,
it was a starting point for a change in everyday life that
they had to deal with. People tended to focus on everyday
symptoms rather than blood glucose, and professionals
underestimated patients' feelings, such as fear and tired-
ness [24].
Theoretical constructs to support the intervention 
development
Given the needs and concerns of persons with dysglycae-
mia uncovered in the previous literature review, we found
that the achievement of "action competence" was suitable
as an educational goal [25,26]. Action competence is the
ultimate outcome in health promotion and involves the
ability to express present needs and concerns, devise
strategies for involvement in decision-making, and take
action to meet needs [27]. This prompted a participant-
centered agenda setting within the framework of themes
relevant for the dysglycaemia condition defined by health
professionals.
Action Learning theory (ALT) is an important theory
which outlines how to build up action competence
[28,29]. According to this theory, action learning involves
self-regulatory motivational processes, knowledge and
skills development, action-focused reflection and intrap-
ersonal and interpersonal dialogues. Knowledge is
described to be the cornerstone in being able to act,
although it does not necessarily lead to action. Action
experience in realistic settings is found to be crucial in
competence development, but how to achieve motivation
and ability to act is not overly elaborated in the theory. In
order to gain a coherent understanding of how to deal
with motivation, we decided to integrate ALT with other
psychological theories to provide a deeper understanding
of interpersonal and intrapersonal motivational con-
structs.
In diabetes education research, the interpersonal
Social Cognitive theory (SCT) of Bandura [6,30,31] is
the most commonly used and most effective theoretical
framework [10]. The theory emphasises how behaviour
(action experience), knowledge and environment influ-
ence each other dynamically. Social Cognitive theory
stresses that human health is a social matter. Bandura was
the first to describe the concepts of self-efficacy and col-
lective efficacy. Self-efficacy is people's beliefs about their
capabilities to attain certain goals, and it is motivated by
behaviour, external verbal encouragement, physiological
sensations and exposure to role models or self-modelling.
Self-efficacy has proved to be a consistent predictor for
self-management and is often the theoretical framework
used in diabetes interventions. Collective efficacy is the
sharing of beliefs, and according to Bandura, people do
not? always work together to accomplish behavioural
Table 1: Aims and methods developing the "Ready to Act" programme targeted people with dysglycaemia
Phase Aim Methods
Pre-
clinical:
To explore evidence and 
theories to identify 
intervention components 
and constructs relevant as 
outcome measures
Literature from a Medline search 1995-2007 was reviewed: Keywords: "attitude to health" 
(Mesh) AND "diabetes mellitus T2" (Mesh) and "newly diagnosed", and a search "attitude to 
health" (Mesh) AND "prediabetic state" (Mesh). The Medline search gave 35 hits and 14 were 
found relevant for this study purpose.
Health promotion and health education theories were explored for theoretical constructs 
relevant for the educational needs among people with dysglycaemia
Phase I: To delineate the 
intervention components, 
model a preliminary 
intervention and suggest 
possible outcomes
The theoretical concepts were integrated with practical issues. The structure, pedagogical 
goals and activities, the training needs of the healthcare educators and possible outcomes 
were defined in collaboration between the project manager and physiotherapists, GPs, 
dieticians and nurses with expertise in dysglycaemia and/or health promotion.
Pedagogical material e.g. work sheets were developed and tested in 12 persons with newly 
diagnosed T2D from a local diabetes class
Phase II: To describe a replicable 
intervention to be used in an 
exploratory trial and to test 
the preliminary intervention 
in two settings: a GP practice 
and a local healthcare 
centre.
Trained multidisciplinary teams tested the intervention in two groups of eight participants 
diagnosed with dysglycaemia in "The ADDITION study" [15,47]. 16 participants (45-69 
years) took part in semi structured focus group interviews, and 14 participants completed 
a four-page questionnaire on the intervention content, process and structure. The 
interviews were analysed by manifest content analysis [48] searching for statements 
according to intervention outcome, process and structure.
Supplementary data was collected by evaluations from the educators, and the intervention 
was adjusted according to the responses in phase II.
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tive of the intrapersonal processes of motivation, which
we found in the Self-determination theory (SDT) of
Deci and Ryan. This theory is increasingly being used as a
theoretical framework in diabetes interventions [32]. It
aims to encourage people to endorse their actions at a
high level of reflection and with a full sense of choice. The
theory emphasises intrinsic motivation as crucial for
action together with perceived competence and related-
ness. SDT differentiates motivation for goal-directed
behaviour into amotivation, autonomous and controlled
motivated behaviour. Amotivation means not being moti-
vated at all. Controlled motivation means doing things for
extrinsic reasons, such as satisfying others. Autonomous
motivation means doing things for intrinsic reasons e.g.
for one self. Intrinsic motivation seems to predict suc-
cessful self-management, weight loss and glycaemic con-
trol by increasing perceived competence (similar to self-
efficacy) [33].
Modelling the intervention (Phase I)
The first two columns in Table 2 illustrate how we elabo-
rated the empirically identified themes with constructs
from the selected theories that led to the development of
learning objectives. The latter two columns summarise
the learning objectives and learning activities that were
derived from this integration. They are illustrated in the
following section with consideration of implementation
challenges and possible outcomes in a clinical trial. The
methods used are described in Table 1.
Components of the intervention
Strengthened motivation to move towards health-promoting 
actions
Empirical studies report that motivation might be
delayed in people with screen-detected dysglycaemia
with weak or absence of symptoms compared with to
people with diagnosed diabetes who are experiencing
symptoms. There are also varied motivations due to dif-
ferent perceptions of disease severity. Thus it is impor-
tant to examine individual disease- and health
perceptions together with the detection of motivation.
Self-determination theory [32] and Action Learning the-
ory [29] underline the need for support with regard to
stimulating intrinsically motivated actions, which makes
people feel competent and self-determined; contrary to
externally motivated actions, which are performed to
please others. Social Cognitive theory stresses the foster-
ing of self-appraisal of action initiatives, as well as sup-
port to help detect ambivalent feelings for self-
management [30]. To gain autonomous motivation, peo-
ple must make their own health assessments based on
individually informed choices and goals.
Figure 1 Phases used designing a complex healthcare intervention, developed by the Medical Research Council, UK (adopted from Camp-
bell et al, 2000) [13].
Campbell, M. et al. BMJ 2000;321:694-696
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The frequently used "mistaken" or "unintended" rationale
for choice of actions [19,23,24] due to lack of knowledge,
justifies the relevance of a tentative curricula of manda-
tory topics for all participants to go through. Action
Learning theory and Social Cognitive theory emphasise
the knowledge of health risks and benefits of different
actions as a predictor for changing behaviour [26,31].
Knowledge of cardiovascular risk, dysglycaemia and
health actions, based on the participants' former experi-
ences, was introduced in the first session to establish a
basic understanding of the clinical situation before deal-
ing with more emotional topics. We acknowledged that
certain topics might be elaborated more than others to
maintain a participant-centred approach.
Gaining action experiences to improve knowledge and skills
The attainment of action experiences was planned as part
of each session and participants were encouraged to
increase their experiences between the sessions e.g. to
involve the family in cooking or start taking medication
more regularly. Self-efficacy, stressed in Social Cognitive
theory as a key concept for action, can be enhanced by
own experience, vicarious experience or even verbal per-
suasion.
The three theories outlined above all stress personal
goal-setting to gain self-efficacy/perceived competence.
Therefore, we used action plans as the central pedagogi-
cal tool to support goal-setting in each session [6,29]. An
action plan worksheet was developed focusing on goal-
setting, decision-making, implementation and feedback
with inspiration from the work of Lorig in chronic care
programmes [6] (Figure 2). The action plans were to be
used by the participants as a self-directed tool, collabora-
tively between professionals and participants, and possi-
bly as a case example by the educators. The 12 people
from the local diabetes class testing the action plan found
it a meaningful tool that helped clarify goals and actions.
The action plans helped them stick to new actions, but
they found it difficult to formulate concrete goals, and
stressed the need for collaboration with a professional.
Experiencing social involvement facilitates learning
Responsive environments that facilitate progress towards
personal goals seem to be decisive for action competence
[25]. Bandura points out the crucial role of social rela-
Table 2: Integrating empirical themes with theoretical constructs (preclinical phase) to achieve learning objectives and 
define learning activities (phase I)
Empirical themes Theoretical constructs Learning objectives Learning activities
Variations in motivation 
for acting on the new 
diagnosis
Internal motivation (SDT) 
Self-regulatory motivation 
(ALT) Ambivalence (SCT)
Enhance motivation Individual motivational interviews aimed at clarifying 
expectations, ambivalence (decision-balance) and 
assessment of self-efficacy/perceived competence at 
dealing with the new diagnosis. Intrinsic motivation to 
individual actions is supported by individual goal setting 
and action planning. Feed back is provided.
Lack of knowledge about 
health actions
Action, knowledge and 
environment influence each 
other dynamically (SCT) 
Knowledge acquisition (ALT) 
Purposeful rationale (SDT)
Support informed 
decision-making
Group sessions on knowledge of health risks and health 
actions e.g. diet, exercise, action planning is provided by 
multidisciplinary teams, which means that diabetes/
practice nurses, dietician, physiotherapist, and GPs work 
to tailor an intervention to meet the specific needs of the 
particular group.
Lack of skills to change 
behavior
Skills acquisition in real 
settings (ALT) Action 
experience and support Self-
efficacy (SCT) Perceived 
competence (SDT)
Achieve
action experience
Action experiences were planned as part of each session 
and the participants were offered e.g. supervised aerobic 
exercise in safe environment, and skills training, e.g. 
adequate use of blood sugar measurements. During the 
group sessions the participants work with goal setting and 
action planning to prepare each of the participants for 
further actions after the intervention.
Need for collaboration 
with professionals and 
social support
Social reflection (ALT) 
Collective Self-efficacy (SCT) 
Social support (SCT) Social 
relatedness (SDT)
Support
social involvement
The intervention is primarily group-based to support the 
exchange of experiences and to build up collective self-
efficacy. The intervention was locally based to make local 
resources visible, such as health professionals, peers and 
environments.
ALT: Action Learning Theory SCT: Social Cognitive Theory SDT: Self-determination Theory
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[31], and encourages the use of both individual and small
group approaches in education. Group interactions seem
to enhance collective efficacy by demonstrating opportu-
nities for social support. The significance of group sup-
port is also stressed in a range of studies of empowerment
and self-management [6,34-36]. We decided to accom-
modate different needs among the participants by offer-
ing both individual and group sessions.
Implementation considerations
In the final part of modelling the intervention, we consid-
ered who was to deliver the intervention, the best setting
for the delivery, and which outcomes we would use for
the experimental trial.
The educators
In previous self-management interventions [6], both pro-
fessionals and lay persons in charge of educational groups
have proved to be effective. In a study of diabetes ser-
vices, people with T2D stressed the importance of inter-
action with professionals to guarantee a certain level of
knowledge and skills [23]. We decided to use health pro-
fessionals as educators, as we wanted to introduce the
participants to their future collaborators in the manage-
ment of their condition, and to ensure the communica-
tion of evidence-based knowledge. The intervention was
conducted primarily by nurses and dieticians and to a
lesser degree physiotherapists and GPs. Before the pilot
tests, the nurses and dieticians underwent a formal train-
ing programme in autonomy support, participant-cen-
tred communication and action plan support [37]
delivered by two educators in communication and health
pedagogy (15 hours). The physiotherapists and GPs
received individual counselling on the same topics (3-6
hours).
Setting and structure
The local anchoring and use of local resources seems to
be important to ensure realistic action experiences [25].
In Denmark, people with dysglycaemia are primarily
treated in primary care, and therefore this is the obvious
setting to offer the intervention. A study on diabetes ser-
vices [22,38] supported this as people wanted their T2D
treatment to be placed in primary health care for reasons
of accessibility. We arranged pilot tests at a local health
centre and a GP clinic, and cooperated with local physio-
therapy clinics to urge future use of local resources.
To address individual needs, we decided to offer two
one-to-one sessions led by a nurse who was an expert in
Figure 2 The action plan used in the "Ready to Act" programme.
 
”R E A D Y  T O  ACT”  –  R E A C H  F O R  A  G O A L  
To achieve better health, it is often essential to change behavior. Our experience is that it 
is beneficial to focus on one or a few subjects, instead of everything at the same time. 
Above are some areas of importance for the achievement of healthy behavior.  Choose 
one that is relevant for you! 
Personal goal           Healthy eating                   Medications 
Emotional health Quit smoking            Exercise 
     
Meaningful activities    Stress reduction       Well-being 
 
Action Plan 
 
1. Something I WANT to do this week (write a goal) 
 
 
2. What will I do to achieve the goal (how, where, what, when, frequency) 
 
 
3. Barriers: What might get in the way for my plans?  
 
 
4. What could I do to handle these barriers?                   
 
 
5. How important is the plan to me on a 1-10 scale? 
   How confident am I that I can follow the plan on a 1-10 scale? 
 
 
6. What (and who) can help me achieve my plan? 
   Who are you going to talk to about the plan and when? 
 
Reference: Lorig et al. Living a Healthy Life with Chronic Conditions 2 ed., Bull Publishing, San Francisco, 2001.
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sessions were offered to meet the need for social related-
ness, exchange of experiences and interpersonal motiva-
tion. The sessions were planned to run over three months
with two to three hour meetings every fortnight to pro-
vide time for action experiences and reflection as empha-
sised by Action Learning theory [26].
Considerations of possible outcomes
In this intervention, the participants were free to
choose subjects for goal setting and action planning
within the field of themes relevant for dysglycaemia,
depending on motivation and experiences. Accordingly,
specific outcomes could be difficult to define [25]. Nev-
ertheless, to be able to evaluate the intervention, we
preliminarily chose outcome measures based on the
constructs from the three theories that fitted the
health-related action competence. They included treat-
ment motivation, self-efficacy/perceived competence,
health-related activation and perceived support. More-
over, we wanted to investigate the outcome on diet and
exercise, as examples of specific health actions. Clinical
outcomes such as glycated haemoglobin and cardiovas-
cular risk variables were found to be relevant for long-
term measurement.
Conducting an exploratory trial (phase II)
In this phase, the preliminary intervention "Ready to Act"
(Figure 3) was tested in two settings: a GP practice and a
local healthcare centre, as two potential settings for
future implementation. It was evaluated by representa-
tives from the target group immediately after the inter-
vention by focus group interviews and short
questionnaires (Table 1).
Participant's response with regard to intervention outcome
Sixteen people identified with dysglycaemia in the ADDI-
TION screening study [14,15] participated in the pilot
study (Table 1). They all commented that the intervention
positively influenced their health actions, and most par-
ticipants expressed a readiness for further behaviour
changes in the focus groups and the short questionnaire.
Dietary changes were the most frequent goal for action
change, although it was found to be difficult.
Some individuals felt motivated by the new skills they
experienced: "The bikes at the physiotherapist were so
good, I got my arms and legs moved in a way I did not
know I could." Other participants appreciated the illus-
trations: "I saw that picture of a plate with seven potatoes,
and another with three potatoes. I realised that those
seven were mine! - and my goal was to eat three instead of
Figure 3 Components and content of the 12 week "Ready to Act" programme aiming for action competence in dysglycaemia.
Action Competence
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experience with cooking, similar to practical advice they
received physiotherapist. They were highly appreciative
of the use of technical tools including a pedometer and
blood sugar meter.
The consequences of cardiovascular disease risk
seemed to be taken seriously by the participants. A gen-
eral experience was the feeling of being "pushed in the
right direction" and a desire to take responsibility. The
action plan (Figure 2) was considered a useful tool to
develop and maintain actions. Most participants found
the action plans difficult to formulate and stressed the
need for further support, similar to our observations in
phase I. The participants felt inspired by the examples of
action planning given by the educators.
Participants' responses to the intervention process
One participant called for more involvement from the
educators "They could have pushed me more by weighing
me." Another felt the involvement sufficient: "She [the
nurse] was tough on me; I benefited from it." In general,
the participants appreciated the educators' direct
approach "He [the physiotherapist] told me to change my
walking rhythm. Now I walk fast by three lampposts, then
slow down, and then walk fast again."
Participants found that the meetings were largely
adjusted to their needs. The educators decided the topics
to be discussed, but the interactive approach meant each
meeting was very different. One participant said: "I am
glad they [the educators] did not talk all the time; if they
do, I miss something. No, the way we got involved kept
me awake."
The majority of individuals found the distribution of
individual and group meetings suitable, but two partici-
pants would have preferred a more individual approach.
One stated "there are a lot of common factors, but there
are still some things that are personal and private."
Another said: "Twice has been enough for me [individual
counselling]; in a way, they expose one's soul. I think it is a
male phenomenon, not like being on your own." Another
man said: "I am more used to being in a group. I like the
ping pong there." Everybody was positive about being part
of a group for three months. "I don't have much support
in daily life. I feel alone with this", and "nice to hear about
how others get on with everyday life." The social support
was expressed as a precondition to cope with the new
condition. "It was an advantage that we were so different,
somebody had always experienced something that others
had not."
Participants' response to the intervention structure
All participants (apart from one) lived close to where the
educational sessions took place, but they did not consider
the local anchoring a precondition. One said: "I need to
go by train and bus, but it has never been troublesome to
get here." Participants assembled at different locations
depending on the actual topic, for instance, physical
activity was taught in the physiotherapy clinic. A planned
benefit was that they got familiar with local resources,
but some felt awkward having to go to different places.
Some found the changing educators frustrating and ques-
tioned the continuity of the intervention, with so many
different educators being involved. Most participants
found the different educators stimulating and could keep
the continuity themselves.
All participants stressed the importance of meeting dif-
ferent educators: "The different professionals comple-
ment each other, and they form a unity." Some preferred
more time with a specific educator, but could not pin-
point someone they could do without.
Other data relevant for intervention refinement
Some of the educators were concerned about the balance
between the intervention agenda of proposed topics,
their own professional agenda and the participants' needs
in group sessions. They had to work within the frame-
work of a participant-centred approach and were not able
to communicate everything they found important. They
felt the interchangeable sequence of topics was not always
appropriate. For example, a basic knowledge of blood
sugar was perceived as a prerequisite for the physical
activity training sessions involving blood sugar measures.
Finally, concerns were expressed about the balance
between both prediabetic and T2D individuals in the
group sessions.
The educators reported benefits of the dynamics of the
group size of eight and of meeting the participants in
local settings, which made the participatory approach
easier to implement. The structure of holding the educa-
tors responsible for their own sessions and making the
participants take responsibility for continuity was a chal-
lenging approach. The educators found it beneficial to
the participants' responsibility. Using local facilities, not
established for the purpose of this intervention, induced
challenges-but not unfeasible ones.
Qualifying the intervention
Minor adjustments to the planned intervention were
made according to the feedback from participants and
educators. Participants generally felt better informed,
more motivated and active after the health education.
The call for more "pressure" from the educators was
stressed in future training courses and supervision of the
educators. The educators were encouraged to increase
the use of predefined action plans, cases, illustrations and
bodily experiences. Also, the perceived advantage of
social support and group dynamics was emphasised for
future interventions. The concerns about how to reach
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enhanced focus on cardiovascular risk rather than, for
example, glycaemic control. We upheld the principle of
local anchoring, although it was not important to all par-
ticipants.
In order to enhance continuity, the educational teams
were encouraged to be in e-mail and telephone contact
and meet regularly with each other throughout the inter-
vention period. Each educator had to be aware of the pro-
posed curricula for each topic, but individualize it to the
specific group. In order to ensure homogeneity between
groups every educator was asked to document activities
in a protocol.
In summary, the qualitative statements from the focus
group interview and the short questionnaire used in
phase II allowed us to model the final intervention: a the-
ory-driven multidisciplinary combined individual and
group-based education running for 10-12 weeks in local
primary care settings.
Discussion
The feasibility of a new intervention targeting action
competences for screen-detected people with dysglycae-
mia was established using a step-wise approach for the
development of complex interventions described by the
MRC, UK. The pre-clinical phase identified health-
related action competence as a goal for education, and
this concept was operationalised in four learning objec-
tives: motivation, informed decision-making, action
experience and social involvement. The theoretical com-
ponents were translated into pedagogic activities in a pri-
mary care, mixed individual and group intervention
delivered by multidisciplinary teams. The evaluations of
the pilot study in phase II permitted refinement of the
intervention, and adjustments were made before we con-
sidered it ready for clinical trial purposes.
Strengths and weaknesses of the study
An obvious strength in using a step-wise model for the
intervention development was the stringent and trans-
parent approach. During the process, we discovered that
the systematic integration between empirical findings
and theoretical constructs made our choices more mani-
fest and substantial. In the pilot phase, we addressed
some logistical and pedagogic challenges that might have
been troublesome if they were first discovered in a future
RCT.
This study is, to our knowledge, the first to demon-
strate how the MRC framework can be used to model an
educational intervention targeted at people with screen-
detected dysglycaemia. We did not use the MRC frame-
work [13] as a "to do list," but rather as a set of recom-
mendations to be applied when relevant. When the
intervention was planned in 2005, a search of Medline
from 2000 to July 2005 resulted in no formal report of its
use in dysglycaemia care. Later on, in 2006-2008 studies
using the MRC framework on coronary vascular disease
and T2D interventions were published [39-42]. Since
2005, more than twenty case studies of the MRC frame-
work have been published, and all interpret the content
and purpose of the development phases differently. It
appears that little agreement exists on the key tasks
involved in the development of complex interventions,
and it seems that prioritising is an obvious issue due to
diversity in the methods. We found it particularly difficult
to interpret the phase II description of constant and vari-
able components. This distinction could be elaborated
more clearly. Recently, a revised edition of the MRC
framework has been published and it emphasises a less
linear intervention development with more focus at inte-
gration of local circumstances when tailoring the inter-
ventions [43].
Our choice of theoretical approach in the preclinical
phase was based on the best available existing evidence,
though we acknowledge that this choice might not reflect
the needs of our target group "head-on". Qualitative stud-
ies of the specific needs in our target group may have
been preferred, but this would have been resource
demanding and time-consuming. If the chosen compo-
nents were inappropriate we expected this to be revealed
in the modelling and pilot phases.
It was a challenge for the educators to cope with people
with both prediabetes and diabetes, as seen in other stud-
ies [20], and it may have strengthened the study if the
needs in the specific groups were explored more directly.
The mix of two slightly different diagnosis groups may
warrant further attention in a potential future RCT.
The literature review and the theoretical approach
seem to complement each other well by detecting differ-
ent aspects of important intervention component to con-
sider. For example, the attention on social involvement
was only briefly and indirectly touched upon in the
empirical studies, while it was an obvious issue according
to psychological theories.
A broader systematic review may have yielded further
evidence, rather than relying predominantly on Medline
studies. Thus, our needs assessment were in accordance
with the recent published needs assessment in people
with prediabetes [44] and in people with T2D [17].
The chosen theories seemed to complement each other
well. They represented three different levels of motiva-
tion - the intrapersonal, the interpersonal and the com-
munity level and contributed to different aspects of how
to achieve action competence.
In phase l, we used theoretical and practical constructs
to model the intervention. The fact that stakeholders and
educators got involved in the intervention development
was expected to contribute to relevance, and seemed to
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orated as in the DESMOND study, UK [39], in which
phase I investigated how the new intervention worked at
specific outcomes. However, the modelling we did in
phase I was more extensive than in comparable studies
[45,46].
Our method in phase II was similar to the development
of a stroke intervention where 12 participants were inter-
viewed after the intervention implementation [45], while
another stroke intervention study omitted this phase [46].
How these different strategies impacted on intervention
delivery is not yet published. The fact that the first author
and principal organiser of the intervention conducted the
interviews in phase ll could have biased the evaluations in
a positive direction. On the other hand, they were able to
ask questions relevant to the intentions of this interven-
tion, which may be impossible to answer for outsiders.
A strength in phase ll was the pilot-testing of the full
intervention in a real-world setting involving all future
players. The local settings did not always provide the
optimal physical environments, and some participants
felt awkward having to go to different places. This is a
known challenge in Danish primary health care, but the
present Danish strategy to build up local health centres
for chronic disease management, and to introduce nurses
as case managers is expected to ease the potential further
implementation of this kind of intervention. Attention to
the influence of organisational structures and the chal-
lenges of recruitment in primary care are enhanced in the
revised 2008 version of the MRC framework [43], and are
indeed relevant for this intervention development, espe-
cially we proceed to the last " long-term implementation"
phase of the MRC framework (Figure 1).
Conclusions and implications
A well-developed multidisciplinary participant-centred
intervention aimed at health-related action competence
was tailored to people with screen-detected dysglycaemia
using the step-wise approach recommended by the MRC
(UK). The systematic and transparent description of
intervention components is expected to ease the imple-
mentation and facilitate further research on intervention
effects. The intervention model offers several steps but
prioritisation must be taken into account, as all steps are
time-consuming. Our long-term aim is to roll the inter-
vention out in a large-scale RCT, which we expect to
reveal possible intervention effects and organisational
challenges.
Other declarations
Ethical approval for the intervention study was attained
from the local Science Ethics Committee of Aarhus
County, Denmark (protocol no: 20000183). All partici-
pants gave informed content. The Danish Data Surveil-
lance Authority permitted the collection and storing of
data (journal no: 2000-41-0042). The ADDITION-study
was registered at ClinicalTrials.gov ID no NCT00237549.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
HTM was the project manager and led the drafting of this paper. MK, AS and TL
were all involved in revising the present paper for intellectual content and they
have all read and approved the final version.
Acknowledgements
We are grateful to all our participants and healthcare professionals that con-
tributed to the development of this health education intervention. The Centre 
of Innovation in Nursing Education, Aarhus, the Danish Diabetes Association, 
the Danish Council of Nurses and Novo Nordic are thanked for funding, and 
the School of Public Health, Department of General Practice for hosting the 
project. Collaborators at local settings are thanked for hosting the interven-
tions.
Author Details
1Department of General Practice, School of Public Health, Aarhus University, 
Aarhus, Denmark and 2Department of Nurse Sciences, School of Public Health, 
Aarhus University, Aarhus, Denmark and Institute of Nursing Science and 
Health Science, University of Oslo, Norway
References
1. King H, Aubert RE, Herman WH: Global burden of diabetes, 1995-2025: 
prevalence, numerical estimates, and projections.  Diabetes Care 1998, 
21(9):1414-31.
2. Wild S, Roglic G, Green A, Sicree R, King H: Global Prevalence of Diabetes: 
Estimates for the year 2000 and projections for 2030.  Diabetes Care 
2004, 27(5):1047-53.
3. International Diabetes Federation 2010 March 14  [http://
www.diabetesatlas.org/content/epidemiology-and-morbidity].
4. UK Prospective Diabetes Study (UKPDS) Group: Intensive blood-glucose 
control with sulphonylureas or insulin compared with conventional 
treatment and risk of complications in patients with type 2 diabetes 
(UKPDS 33).  Lancet 1998, 352(9131):837-53.
5. Diabetes Prevention Program Research Group: Reduction in the 
Incidence of Type 2 Diabetes with Lifestyle Intervention or Metformin.  
N Engl J Med 2002, 346(6):393-403.
6. Lorig KR, Holman H: Self-management education: history, definition, 
outcomes, and mechanisms.  Ann Behav Med 2003, 26(1):1-7.
7. Von Korff M, Gruman J, Schaefer J, Curry SJ, Wagner EH: Collaborative 
management of chronic illness.  Ann Intern Med 1997, 127(12):1097-102.
8. Vermeire E, Wens J, Van Royen P, Biot Y, Hearnshaw H, Lindenmeyer A: 
Interventions for improving adherence to treatment 
recommendations in people with type 2 diabetes mellitus.  Cochrane 
Database Syst Rev 2005:CD003638.
9. Ellis SE, Speroff T, Dittus RS, Brown A, Pichert JW, Elasy TA: Diabetes 
patient education: a meta-analysis and meta-regression.  Patient Educ 
Couns 2004, 52(1):97-105.
10. Norris SL, Engelgau MM, Narayan KM: Effectiveness of self-management 
training in type 2 diabetes: a systematic review of randomized 
controlled trials.  Diabetes Care 2001, 24(3):561-87.
11. Fain JA, Nettles A, Funnell MM, Charron D: Diabetes patient education 
research: an integrative literature review.  Diabetes Educ 1999, 25(6 
Suppl):7-15.
12. Green LW, Glasgow RE: Evaluating the relevance, generalization, and 
applicability of research: issues in external validation and translation 
methodology.  Eval Health Prof 2006, 29(1):126-53.
13. Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock P, 
Spiegelhalter D, et al.: Framework for design and evaluation of complex 
interventions to improve health.  BMJ 2000, 321(7262):694-6.
14. Lauritzen T, Griffin S, Borch-Johnsen K, Wareham NJ, Wolffenbuttel BH, 
Rutten G: The ADDITION study: proposed trial of the cost-effectiveness 
of an intensive multifactorial intervention on morbidity and mortality 
Received: 18 December 2009 Accepted: 7 May 2010 
Published: 7 May 2010
This article is available from: http://www.biomedcentral.com/1472-6963/10/114© 2010 Maindal et al; licensee BioMed Central Ltd. is an Open Access article distributed under th  terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.BMC Health Services R sear h 2010, 10:114
Maindal et al. BMC Health Services Research 2010, 10:114
http://www.biomedcentral.com/1472-6963/10/114
Page 11 of 11among people with Type 2 diabetes detected by screening.  Int J Obes 
Relat Metab Disord 2000, 24(Suppl 3):S6-11.
15. Sandbaek A, Griffin SJ, Rutten G, Davies M, Stolk R, Khunti K, et al.: Stepwise 
screening for diabetes identifies people with high but modifiable 
coronary heart disease risk. The ADDITION study.  Diabetologia 2008, 
51(7):1127-34.
16. Medical Research Council: A Framework for the Development and 
Evaluation of RCTs for Complex Interventions to Improve Health.  
London: Medical Research Center; 2000. 
17. Peel E, Parry O, Douglas M, Lawton J: Diagnosis of type 2 diabetes: a 
qualitative analysis of patients' emotional reactions and views about 
information provision.  Patient Education and Counseling 2004, 
53(3):269-75.
18. Hornsten A, Sandstrom H, Lundman B: Personal understandings of 
illness among people with type 2 diabetes.  Journal of Advanced Nursing 
2004, 47(2):174-82.
19. Adriaanse MC, Snoek FJ, Dekker JM, Ploeg HM van der, Heine RJ: 
Screening for Type 2 diabetes: an exploration of subjects' perceptions 
regarding diagnosis and procedure.  Diabet Med 2002, 19(5):406-11.
20. Evans PH, Greaves C, Winder R, Fearn-Smith J, Campbell JL: Development 
of an educational 'toolkit' for health professionals and their patients 
with prediabetes: the WAKEUP study (Ways of Addressing Knowledge 
Education and Understanding in Pre-diabetes).  Diabet Med 2007, 
24(7):770-7.
21. Adriaanse MC, Dekker JM, Spijkerman AMW, Twisk JWR, Nijpels G, Ploeg 
HM van der, et al.: Health-related quality of life in the first year following 
diagnosis of Type 2 diabetes: newly diagnosed patients in general 
practice compared with screening-detected patients. The Hoorn 
Screening Study.  Diabetic Medicine 2004, 21(10):1075-81.
22. Lawton J, Parry O, Peel E, Douglas M: Diabetes service provision: a 
qualitative study of newly diagnosed Type 2 diabetes patients' 
experiences and views.  Diabet Med 2005, 22(9):1246-51.
23. Dietrich UC: Factors influencing the attitudes held by women with type 
II diabetes: a qualitative study.  Patient Education and Counseling 1996, 
29(1):13-23.
24. Woodcock A, Kinmonth AL: Patient concerns in their first year with Type 
2 diabetes: Patient and practice nurse views.  Patient Education and 
Counseling 2001, 42(3):257-70.
25. Tones K: Health promotion, health education, and thepublic health.  In 
Oxford Textbook of Public health 4th edition. Edited by: Detels R, McEwen J, 
Beaglehole R, Tanaka H. New York: Oxford University Press Inc; 
2006:829-63. 
26. Jensen BB: Development of action competence [Udvikling af 
handlekompetence].  In Sundhed på vippen. En undersøgelse af de store 
skolebørns sundhed, trivsel og velfærd Edited by: Jørgensen PS, Holstein BE, 
Due P. Copenhagen: Hans Reitzels Forlag; 2006:185-205. 
27. Nutbeam D: WHOs Health Promotion Glossary.  Geneva 1998 [http://
www.who.int/hpr/NPH/docs/hp_glossary_en.pdf].
28. Burke M, Scheuer M, Meredith R: A dialogical approach to skill 
development: The case of safety skills.  Human Resource Management 
Review 2007, 17:235-50.
29. The Australian Research Institute in Education for Sustainability: ESD 
Glossary.  Macquarie University, Sydney; 2007. 
30. Bandura A: Self-Efficacy - The Exercise of Control.  W.H. Freeman and 
Company, Printed in the United States of America; 1997. 
31. Bandura A: Health Promotion by Social Cognitive Means.  Health Educ 
Behav 2004, 31(2):143-64.
32. Deci EL, Ryan RM: Handbook of Self-Determination Research.  2004 
[http://www.urpress.com]. The University of Rochester Press
33. Williams GC, Freedman ZR, Deci EL: Supporting autonomy to motivate 
patients with diabetes for glucose control.  Diabetes Care 1998, 
21(10):1644-51.
34. Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M: Effect of a self-
management program on patients with chronic disease.  Eff Clin Pract 
2001, 4(6):256-62.
35. Deakin T, McShane CE, Cade JE, Williams RD: Group based training for 
self-management strategies in people with type 2 diabetes mellitus.  
Cochrane Database Syst Rev 2005:CD003417.
36. Funnell MM, Nwankwo R, Gillard ML, Anderson RM, Tang TS: 
Implementing an empowerment-based diabetes self-management 
education program.  Diabetes Educ 2005, 31(1):55-6.
37. Maindal H, Dørfler L: Research in health promotion - a fruitfull 
collaboration among two institutions. [Forskning i 
sundhedspædagogik - et frugtbart samarbejde mellem to 
institutioner].  In Perspektiver på forskning 1st edition. Edited by: 
Frederiksen, et al. Aarhus: JCVU, Udviklingsinitiativet for 
Sygeplejerskeuddannelsen; 2007:244-58. 
38. Lawton J, Peel E, Parry O, Araoz G, Douglas M: Lay perceptions of type 2 
diabetes in Scotland: bringing health services back in.  Social Science & 
Medicine 2005, 60(7):1423-35.
39. Skinner TC, Carey ME, Cradock S, Daly H, Davies MJ, Doherty Y, et al.: 
Diabetes education and self-management for ongoing and newly 
diagnosed (DESMOND): Process modelling of pilot study.  Patient Educ 
Couns 2006, 64(1-3):369-77.
40. Paul G, Smith SM, Whitford D, O'kelly F, O'dowd T: Development of a 
complex intervention to test the effectiveness of peer support in type 
2 diabetes.  BMC Health Serv Res 2007, 7(1):136.
41. Byrne M, Cupples ME, Smith SM, Leathem C, Corrigan M, Byrne MC, et al.: 
Development of a complex intervention for secondary prevention of 
coronary heart disease in primary care using the UK Medical Research 
Council framework.  Am J Manag Care 2006, 12(5):261-6.
42. Sturt J, Whitlock S, Hearnshaw H: Complex intervention development 
for diabetes self-management.  Journal of Advanced Nursing 2006, 
54(3):293-303.
43. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M: 
Developing and evaluating complex interventions: the new Medical 
Research Council guidance.  BMJ 2008, 337(sep29_1):a1655.
44. Troughton J, Jarvis J, Skinner C, Robertson N, Khunti K, Davies M: Waiting 
for diabetes: perceptions of people with pre-diabetes: a qualitative 
study.  Patient Educ Couns 2008, 72(1):88-93.
45. Robinson L, Francis J, James P, Tindle N, Greenwell K, Rodgers H: Caring 
for carers of people with stroke: developing a complex intervention 
following the Medical Research Council framework.  Clinical 
Rehabilitation 2005, 19(5):560-71.
46. Tilling K, Coshall C, McKevitt C, Daneski K, Wolfe C: A family support 
organiser for stroke patients and their carers: a randomised controlled 
trial.  Cerebrovasc Dis 2005, 20(2):85-91.
47. Lauritzen T, Borch-Johnsen K, Sandbaek A: Is prevention of Type-2 
diabetes feasible and efficient in primary care?: A systematic PubMed 
review.  Primary Care Diabetes 2004, 24(2):105-12.
48. Graneheim UH, Lundman B: Qualitative content analysis in nursing 
research: concepts, procedures and measures to achieve 
trustworthiness.  Nurse Educ Today 2004, 24(2):105-12.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6963/10/114/prepub
doi: 10.1186/1472-6963-10-114
Cite this article as: Maindal et al., Lifting the lid of the "black intervention 
box" - the systematic development of an action competence programme for 
people with screen-detected dysglycaemia BMC Health Services Research 
2010, 10:114
